ABSTRACT
The prevalence of hepatitis A infection varies according to hygienic conditions, being very high in developing countries where the majority of infections are clinically undetected, and have low or no significant morbidity. With improvement in hygienic conditions, these countries may enter a transition phase in which the virus is prevalent but the infection occurs in older individuals, like in areas of the world with high hygiene standards. This older susceptible population is more likely to experience morbidity when infected leading to a greater risk of symptomatic diseases 11 12 13 27 . The publications on the prevalence of hepatitis A in Brazil 1 Table 1 ). In this way, the average age of infection is increasing in the South and Southeast regions, increasing the number of people at risk of symptomatic HAV infection and the rise of a significant public health problem. socioeconomic classes, in which the risk of infection would be shifting to older children and young adults. The detection of this shift is relevant for public health measures because the infection can be prevented with a vaccine.
This report describes age specific anti-HAV prevalence among school children 6 to 14 years old, living in three neighborhoods with different socioeconomic status, in the city of Vila Velha, one of the cities of Metropolitan Vitória.
MATERIAL AND METHODS
Study sample. The survey was performed in the City of Vila Velha, one of the municipalities that forms the metropolitan Vitória (Figure 1) . The city has 346,878 inhabitants 17 , living in the urban periphery (low our low-middle socioeconomic status) and in the downtown, near the beach (high socioeconomic status). In Espirito Santo, a State in Southeast Brazil, there are no reports on the prevalence of hepatitis A virus (HAV) infection in the general population, but acute hepatitis A is frequent in children. It is the main cause of severe acute hepatitis diagnosed at a reference Children's Hospital in Vitória, the capital of the state 20 . For this reason we suspected that the prevalence of hepatitis A infection would be intermediate, especially in higher This sample size is based on an expected infection rate of a least 70% in children of 7-10 years of age in developing countries.
Signed informed consent was obtained from the parents of the children. A questionnaire for sociodemographic data and previous exposures and illnesses was administered to parents and children, and all children were submitted to a clinical examination for evaluation of nutritional status. A 5ml blood sample was obtained and the sera stored at -20 o C. Laboratory procedures. Serum samples were analysed for total anti-HAV using a commercial enzyme-linked immunosorbent assay kit (Hepanostik HAV Antibody, Organon Teknika, Baxtel, Netherlands), according to manufacturer's instructions.
Data analysis. For analysis the SPSS version 10.0 for Windows was used. Seroprevalence was stratified by school, according to age group, with calculation of 95% confidence intervals. The socioeconomic status was defined by family income and was confirmed by differences in body mass index and in skin color distribution. The odds-ratio with 95% confidence interval was calculated for the association with the different risk factors. Multivariate analysis by logistic regression was used to adjust for various risk factors of HAV infection.
RESULTS
The main sociodemographic data of the three samples studied are displayed in Table 2 . There is no difference in gender distribution among the samples, but the number of children over ten years old is greater in the two schools of lower socioeconomic status. The significant differences observed in regard to availability of treated water (use of domestic filter), sewage facilities and body mass index confirm the expected socioeconomic differences among the three samples studied.
The results of the serology for total anti-HAV antibodies are displayed in Table 3 . There is significant difference between the prevalence of positive serology in children from the families with higher incomes (São José School) and the two groups of children belonging to families with low-middle or low incomes. The agespecific anti-HAV prevalence (with 95% CI) are displayed in Figure  2 , and demonstrate significant differences between the children with high socioeconomic status (São José School) in comparison with the children of the low-middle or low socioeconomic status. Multivariate analysis by logistic regression (Table 4) demonstrate that age, black color of skin, absence of domestic water filter, absence of sewage system and a past history of hepatitis were significantly associated with a positive anti-HAV serology. 
DISCUSSION
The three samples studied are representative of 7 to 11 year old children living in Vila Velha because, according to the Education Department of the Municipality, 98% of children in this age group are enrolled in elementary school. In addition, the significant differences in regard to the number of people living at each home, the presence of sewage systems, utilization of water filter, body mass index and color of skin confirm the socioeconomic differences of the three samples studied. The gender distribution was similar in the three samples. The differences in regard to age were due to the greater number of children from low socioeconomic families that did not pass the elementary school examinations.
The prevalence of anti-HAV positive serology observed for all children (38.6%) was lower than that reported in North and Centerwest 1 4 6 14 22 32 and was more similar to that reported in Southeast and South Brazil 3 6 8 10 23 24 28 29 30 31 . When the prevalence of a positive serology for anti-HAV is stratified by socioeconomic status, the differences observed are significant. There is a higher prevalence in children from Cobi (low socioeconomic status) and São Torquato (middle-low socioeconomic status) schools than in children from São José school (high socioeconomic status). In addition, the prevalence of positive serology in children seven years of age or less in all socioeconomic levels was lower than that reported for highly endemic areas.
However, even when we considered only the children from low or low-middle socioeconomic status, the prevalence of anti-HAV antibodies in children seven years of age or less is still lower than that reported in North and Center-West Brazil, areas of very high incidence of HAV infection 1 14 21 22 25 26 32 .
The correlation between positive anti-HAV serology and various factors including age, low socioeconomic status, absence of sewage facilities, domestic water filter and a past history of hepatitis in the family supports similar findings elsewhere in the world 5 18 19 as well as in Brazil 3 . As reported in Chile 9 , swimming in the sea or a river, was not positively associated with the presence of anti-HAV antibodies.
Taken together these results demonstrate in Vila Velha a pattern of HAV infection characterized by an increasing number of susceptible children, especially in high or lowmiddle socioeconomic status. Considering that Brazil has been considered a country of very high prevalence of HAV infection, according to the map published by the Centers for Disease Control, USA 7 , our results suggest that we may need to reconsider the pattern of this infection. The pattern appears to be changing in recent years like in other more rapidly developing countries and cities 8 9 15 16 24 27 .
There remains little information on the frequency of clinically apparent HAV infection in adolescents and young adults in Vila Velha or Vitória, although the high frequency of clinically apparent cases, including severe forms of the disease, diagnosed at the Children's Hospital in Vitória may be a partial marker. This is in concordance with the results of our study and further supports our hypothesis that the pattern of HAV infection is changing in our country.
The result of this new pattern of prevalence is a high number of susceptible children living near areas where the virus is clearly still prevalent, putting these children in a situation similar to travelers from non-endemic to endemic areas. In this context, consideration must be given to the feasibility of vaccination programs for children and adolescents in our country. This would require further study of the cost-benefit ratio of this strategy in developing countries 6 .
